
Want to show: 3
√

1 + x < 1 + 1
3
x

Proof: Let f(x) = 3
√

1 + x, so f ′(x) = 1
3
(1 + x)−2/3.

Note that f is continuous and differentiable on [0,∞), (−1,∞) in fact.

Note also that f ′(x) < 1
3

for any x > 0 (since (1 + x)−2/3 < 1 for any x > 0).

For any x ≥ 0, by the MVT there’s a c (between 0 and x) so that

f ′(c) =
f(x)− f(0)

x− 0

so that
f(x)− 1 = f ′(c) · x

and so
f(x) = 1 + f ′(c) · x < 1 + 1

3
x

i.e.
3
√

1 + x < 1 + 1
3
x

for any x > 0. (QED)

Robert
Placed Image

Robert
Text Box
The answer as given in the exam:




